52 ¢ Chapter 2 - Rational Expressions

2.1 Exercise Set

1. Fill in the blanks to make the statement true.

a) In a rational number or rational expression, the term on the top is called the \>x yn 2\ O “yand the

term on the bottom is called thec A& vy~ o
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¢) The denominator in a rational expression cannotbe -5 "
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2. Simplify the following rational numbers.
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Section 2.1 - Properties of Rational Expressions ¢ 53

4.  Simplify the following rational expressions. Assume no denominators are zero.
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5. Simplify the following rational expressions. Assume no denominators are zero.
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Section 2.1 - Properties of Rational Expressions ¢ 55

Explain the error. '
P ﬁc,c\v\\ A Conce!

U TrT e

X1
7. Reduce the rational expression.
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8. The volume of a box is (6x* + 23x + 21)(x + 5).
If the height of the box is 2x + 3, what is the
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9. The volume of a box is (2x* + x*— 1)(x° — 1).
If the height of the box is x* + 1, what is the area
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2.2 Exercise Set

l.

Fill in the blanks to make the statement true.

ac

4 £ i i a.c_ —

a) If b and g e polynomials with b, d # 0, then b d Y
2 and £ jals wi ‘ a.c_ 2
b) If b and g e polynomials with b, c,d # 0 then = |

¢ The O\ pacobf 2= js XY

x+y xX—Yy
d) To multiply two rational expressions, the numerator and denominator are written as a single W\m

then S\A\\ ’F\/Jeach expression.

e¢) To divide two rational expressions, the problem is re-written as the product of the dividend and the

fec v Cal of the divisor.
Multiply. Simplify answers if possible. Assume the denominators do not equal zero.
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66 ¢ Chapter 2 - Rational Expressions

2.3 Exercise Set

1. True or false.
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2. Find the LCD for each rational expression.
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3.  Perform the indicated operation. Simplify when possible. Assume the denominators are not zero.
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68 ¢ Chapter 2 - Rational Expressions

4.  Perform the indicated operation. Simplify when possible. Assume the denominators are not zero. »
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70 ¢ Chapter 2 - Rational Expressions

5. Astick of length 5/(x + 3) cm is cut into two pieces. 6.  The length of a rectangle is 2/(x — 4) m, and the

If one piece is 2/(x — 3) cm, find the length of the width is 3/x m. Find the perimeter of the
other piece. ‘ rectangle.
S — 2 _ ?
PE AT Sty
< -
(e %} 2 (}j‘%\ —\S—2%-

BTN HTEN buf’%bu )

= E_L_z\_ :i____\ Cyvy
[Yi? L A

water can ﬁ]l a bathtub Mt mmute nd hot 8. Sam averages x hours to paint a room, and Bill
water can fill the same bathtub in 7 + 2 mmutes. averages x + 1 hours to paint the same rooms.
If the hot and cold water are both running, how Write a rational expression for the number of
much of the bathtub is filled in 4 minutes? rooms painted while Sam and Bill work together
A a4 a- on an 8 hour shift.

t S

g Gyl () tUc “"7«)

9.  George drove for 100 km at a constant speed, then 10. Write the infinite sum, 3¢ + 300 + %1000 + >

increased his speed by 10 km/h and drove 200 km as a rational number.
more. Write a rational expression for the total time.
> b 2SSO0
2 oD A ETS
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FASSEENSIG O
A0 T ’\
190 & 200 = SN v 2y
— ~ I
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11. The sum of a rational expression and 1/(x + 3) 12. The difference formed by a rational expression
is 3x/(2x* + 5x — 3). Determine the rational minus 1/(x + 3)is —x/(3x> + 7x — 6).
expression. Determine the rational expression.
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2.4 Exercise Set

1.  Simplify.
5 3.2
a) 2-3.2 b) ;3_5x;10+x;-32
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Simplify.
2 L X
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2 4 AI'\‘ 4 () 4
—=—+2 = - 3--25
2. K %21‘- X p —251
x—2 —; ;{")“L—*,(.,LC;L\ 5— 1—y
X (-2 (LY,
T (-2 Av-2
V,’i‘,E‘E X (=2 = ’sgx )
z_z-—1 _ 2
m) 3 9-z2 ?:Lﬂ 1\ ELI \3 ) x+x+3
2_2-z2 (‘x— i AN 12
a3 82 1Y (e -G Ay x+3
S s A T G B
P R
Loy T (R e—) L L(E)
el -an 2L 22—\
= 227~ 2 -7)
-3~
1 _ 1 \ _ \ ' 2 3
X+x xy+y = y2—1+x—xy
0) T 1 LAY NG GIN P 3 )
N xy+y x+x \TQ_\J\ _Pl“\"‘“\\\ xy—x  y—1
s (G SR TR
L) = NS |
xeno T T
L0
5
X _3x+3 . ¢ 2 x+ p
-1 _ l-x , ——= U === L+
D - L _x lovoli-vy =\ N x—_—"—
e ndaty T Fel - e 2+ %
EESR SN 143*:_1 St oA
proaat e A ey
P = ayman |
Crr VO O
X
x+l+3 = LA _ X
S) x 3 “;C»;:‘;‘ ' TR ee— t) 3 x
x+1 + X 7 3- 3—x
A3 x+1 }‘_.\ B S
S AL T
A b2 ALY X

Oy =25
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3. Simplify each complex fraction.

AN ey &ad
+x T T T T Ll X =3x7
2) x xx >t B) o
\ ’5 1— VVV ) '\/'L .
D iy & LZ
©) (x"+>’")"\ a (x'-y"H)™?
AN \_\ — N A
=) =
N
- LY
N
4. Simplify the formula for the total resistance of an 5. Solve the formula for R, then for r.
electrical circuit.
._ _E
= \ =P ‘T R+L
T=111 - + R -,E‘\gz— 2
R AT e=
R\ R T
6. The relationship between the focal length, £, of a 7. Simplify 1
camera lens, the distance, do, of the object from a 1+ 1 I
lens, and the distance to the image, d;, is given by 1+ 1
f'=d"+do"". Solve the formula for 1. 1+
\ — \ o
L
fan \‘d o
L= A =
Ci 04‘ C,\(\ L'

THEORY & PROBLEMS FOR PRE-CALCULUS 11 - Copyright © by Crescent Beach Publishing - All rights reserved.
Cancopy © has ruled that this book is not covered by their licensing agreement. No part of this publication may be reproduced.



Section 2.5 - Rational Equations ¢ 81

2.5 Exercise Set
Fill in the blanks to make the statement true.

-

solutions.

a) Rejected solutions that make the denominator zero are called & ¢

g
S |

b) To eliminate an equation of fractions, both sides of the fraction must be multiplied by the

L C T ofthe equation.

¢) Ifyou multiply both sides of an equation that has a variable in the denominator, you must

(/& ¢ Y the solution.
e 1,3 _ ; , , 2
d) To eliminate the equation p + o 7 of fractions, multiply both sides by
e ) 1 1 . . . ~ [~ 2\ ~ -
e) To eliminate the equation =+ 1 + Py e e of fractions, multiply both sides by __| [ -k

2. Simplify the expression or solve the equation.

1 _l ) ﬁ‘l_ e ,.\-‘ - ‘; _ _2— _
a) X3 s b) X3 2
9 L-2 5 i) L gs=1
2 3 2 3
BN - RNy 2O _k
@] 5
3(z—1 3(z—1
e) (32 ) 242 f) —(2—)= 9
RET-3—2%+A 2+ |
- &
K o B & .. 2
) x—2 x=2 2 ) x—2 x—2+2
—_\I;' »’—}- F4 - —
X 2
f"h,{;_._‘-g-_,_-‘_
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PanLasaL SIS |1y - Butysiqnd yovag juaosa) Aq @ wSuddo) - 11 SNINITVI-T4d HOA SWATIOYd ® AYOTHL

"U“““‘W CYSUGUUU BB U BEVET

<y =X Yo =X -
(7T =0\ )N -y )e

'+zfx8=lfxv a "(\1%=% z+x @
T =K S - =N AR =% -LT
o= s = (-0 - (Y -1T
f=cty-a @ N iz et 2= ks
Yoy -

_VI“WVT—{:_T‘/\‘V

€= _“7()_ 0 (D)= 0+ V)< E (I+x)}

- =1
Yo YS
S =29 - A% —
G-+l o=y  |o=E-+-F0
D =
b € O =S E € a
—_ = + = = =4 =
g=St¢ S AT IS 9 =+ (
‘uonjenbs Yy 9A[0S P
‘ ‘}_\\L-—: -
: N_=X=E
K\\ -—1\}\\\ +XT) Q\ +1\f\\\ -Xk2) O R

- zC-‘{x— ((—t(x+ ‘( ‘{__x
/|\_1_\\ Y b=42< ‘(_xzxZ_z XC I \Tfr\l\—;#l [ = 9;x£+z gz @

£—xg

NI O NS SSINES AT S Ay

« _1+XE— XT | T—XE+ X I+ X  6—X 9-—X
T~V FL D= 5 + T 0T 9+#K t=—g—t—¢ ~—"% @

(X &9
(—. 9—-X—-X _ ¥—-X _— [+X  6+.%
T TE L 0="——F "1 @ T-%x LAnien sub i S
\;.#1 Z=[£ +I_ (q 07‘_1 L=%_ZEx (e

‘nonenbs oty 9A]0s j0u o ‘suonenbo Surmo[[oF 3y3 0} suonN|Os aq A[qIssod Jou p[nood sanfeA JeyM dUIULBRG €
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5. Solve. Check your solutions.

5 1_4 A ‘ ;s
1 N g‘g—-;l b s¥37%-9
\S= XL =20
=20
= -2
y o Y. L4
) c) E+3—2_y+3 N d) Lo o
b N-2(0+DH= -2
VN -2yl =732
N o= "X\ \(\Q <SS\ N
\ ) & S Gy \ L.
e)[z+5+zl_25_'5"——z f) x—l+2x—2-I
TS
S A S
TRE T 0 felan (=% Qg
22 _ 2z2-—3
T YRETET ST

2 - (g Yoy —
g)E,zfﬁyiﬁir{ij\ NEINTY
‘:’Z\if-lt\r’\\‘\L\k-*-D.

\\ - -5
) 2__x __g TS\ i y+3 __4
x S5x—12 VST Ty

2SN = 2O
) O 2A-XE=O .
L2-\WOLr2LA=O b L4V O
RS CI
k)[zyyﬁuz + ?;1146 = zyyjlél&uﬁ\\ D 4z5—2 %= T
| 2041 S0
) | ERN TP AN R AVl S PR L
A —\b= 3 ~\2
—a Ay A e setuon
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- 1+2) .
5, m|=x+t3__2 ___S5-6x & WLL;) x+1 x=3 _ x-1lx
: x—1 x+3 x*+2x-3 x+3 x—2 “x*+x—-6
(= -\
Qa2 0\ = s~
2L+ OYAY AN YL E S o
pin S —‘c-\%L—\‘(o =0

(2T XX FeDHTo

=" T

o |3=2¢ 10 “(x+3) OENOE Y y 3 4 S5 ___5
x+1  x*-1 1t P 73 z2+2  Z2—2z-6
(200~ o

2 O =t V=)
ATETOL N\ = 2L 2 -

\oe = \O
=X VYo ol R o ¢
1 . — 2 OO D X %
Q)E_l)z 3_—}:33\ ) —-x—-2 x*+x—6
i

\ — (OO = =2\

| = 2o =3 = =2+
O=2 X =L~ A4
O = (-~ —2)

= 2/,
(B LEE) R RE
. S

S) + = X t) 3 _ 1 — 7
X+x—2 x*—-1 x*+3x+2 yV+y—2 y' =1 2(y°+3y+2)
LAV)

O =) GO Uy Cey L
O+ ey = Oy = Y
YA ALY T -

LLEAAL= O

L4 =0 ,¢L“rf‘7>
=0, A (em T
W[4 t 1 _ x—12 ) 3y-17 y+8 _y+2 _,
x=3 " x-2 x+2 X -3x"“4dx+12 Y =5y+6  9-y y'+y-6

L =By —A0ED)
: OEBLE20e-0)
L4+ OB D)~ (-2 (=2 = -\
LAl A X - o — X S o = -\
L = O L OO =D
LOZ-—N\=O = L= =)

N
.o
13
]
>
A
b
5
e\
i3
2
]
s
g
]
3
X
#
it
;.
=
H
2
A
?g

AN OO0 RN

THEORY & PROBLEMS FOR PRE-CALCULUS 11 - Copyright © by Crescent Beach Publishing - All rights reserved.
Cancopy © has ruled that this book is not covered by their licensing agreement. No part of this publication may be reproduced.

~ENY L)+




Section 2.5 - Rational Equations ¢ 85

-

6. Solve each formula for the indicated variable.

1 1 1 E
— ==+ —=— for =
a) AR TR or R, b) I yET for
Y RN
© \:\‘ 5 - ‘
2s 2 1 1
¢) d=—F7-"— ===
) 2@ +0 for ¢ d) kA for z
No~x 0 2 ao~0=2s
= 7 B
32 a_ _
e) 4x+ —Zfory f) 1+bc—a’forc
\ =¥
= ::“ — T ;";\ \ - =
: Al e
P 2-2—s3¢
: N ' .Ht‘
e} g) A= %h(a +b) fora ) r=%cT32 for C
: DB . 5 A
: i)y S= —é—gt2 + vol + 5, forg j) S=2LHA+2LW+ 2HW for L
: V- S, T Aok
P LSVl 75e) _
- (vl -
D k) —3x—2=29fory D 2+24+3 =1 forz
; z Xy z
= -7 ) o 3 B é‘
7 N | = 4 o=
= B
— L3 A —2 X T
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2.6 Exercise Set

1. Unknown number problems.

a) The sum of a number and its reciprocal is % b) The sum of an integer and its reciprocal is %5—

Find the number. Find the integer.

1 —_ o
(@i & = LD = NS M
Cp et o M
(3%—2px— 2) =D

~ =2 3/

i 2 7o

— —

¢) Find two consecutive integers whose reciprocals  d) Find two consecutive odd integers whose

1 = * A - 8
add t(\) 7 oy [ g e reciprocals add to 15"

L) L A G {
.:”-> = D~ L __\= S )
2 A \ = (- =z —_
— X 1 - A e
| -~ = - 2\ 7'.“ -
e) Find two consecutive even integers whose’ f) The quotient of a number and 5 minus % is the
= reciprocals add to 27—4.n s i quotient of the number and 2. Find the number.
5 ) \ L . )

[ 2 ac\

2A(Y D)) )2 =

N ¥ AACT =X 7) \ = —
B 2471+ A%+ 2400 TAATL

S’ D= AL T—RA T A

| A= X, © . ' 0 et p
m - L= Y ©)
D g) Anumber added to the product of 6 and the h) If 12 times the reciprocal of a number is added to
reciprocal of the number is — 5. Find the the ratio of 7 times the number minus 5 and the
: number. number plus [, the result is 8. What is the number?
P | ; — T \O )
P ( ‘1—'.. 1 7 “\
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2. Work problems.

a) It would take Sue 4 hours to paint a large room,
and it would take Bert 5 hours to paint the same
room. If they work together, how long would it
take them to complete the job.

YL S =. } 3 20
A S \
=AU+ L= 2
QY =21

\/\ V=,

¢) Jane works twice as fast as her daughter Anna.
If it takes 15 minutes to clean the kitchen
together, how long would it take Anna to clean
the kitchen by herself?

,\c"_\ L \L__:) _ \\ L 2%

e) A cold water tap can fill a tub in 6 minutes, and
a hot water tap can fill the tub in 8 minutes. A
drain can empty a full tub in 10 minutes. If both
taps are on and the drain is open, how long will
it take to fill the tub?

|\ A N A2 — T -\ ] 2450
\ £ - I“.y
\\_ O \ O _\
O~ =0 Y .
Al = A0
(= PRS0 ==
(o &

b) One worker takes 20 hours to do a job. A second
worker can do the same job in 15 hours. When a
third worker is added, it takes the three of them 6
hours to do the job. How long would it take the
third worker to do the job?

d) Ken takes 3 hours longer to assemble a motor than
Hans. When working together, it takes them 2
hours to assemble the motor. How long would it
Ken to do the job alone?

f) A brick layer can build a wall in 6 hours, and his

apprentice would need 16 hours to build the same
wall. When they work together, the apprentice
works 5 hours longer than the brick layer. How
many hours does each work?
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3. Distance Problems

a) Aboat travels 40 km downstream in the same b) The speed of a boat in stillwater is 10 mph. The

time it takes to travel 30 km upstream. If the boat travels 24 miles upstream and back
current flows at 6 km/h, what is the speed of downstream in a total of 5 hours. What is the speed
the boat in still water? ' of the current?
S T >
L () _ 2o
B-t et 2
[ N AG AO
| O
(o =l OX AZD S IOR
2o(ft LY = AR5y TEARS

BFOEHIED T 4AQ. T 2AD |
¢) A woman drives to work at an average speed of  d) On a 100 km round trip, Jessica averages 40 km/h

50 mph. The average speed of the return trip to her destination and 60 kin/h returning. What
home is 30 mph. What is the average speed for is the average speed for the entire trip?
the round trip?
e) Alejandro decides to go to the store which is f) Driver A and B have two different delivery routes.

8 km from his house. He first ran at a rate of Driver A’s route is 80 km, and driver B’s route is
7 km/h, then walked the rest of the trip at a 100 km. Driver B travels 10 km/h faster than
speed of 3 km/h. If the total trip took 2 hours, driver A and finishes 10 minutes earlier. What
how many kilometers did he walk? are the speeds of each driver?

- S Bl D

» o S B

O 200 BT

Bt GED G
FEY o2 =¥

=2
L= l/fp WO 2(2-0) =4S
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Chapter Review |

Section 2.1
1.  Simplify the rational expressions. State the restrictions.
i .
) P+x—6 (XA AL b) 3x* —13x — 30
2 —x T o et 15x* + 28x + 5
s C 4
6x® +x— 1 e s T4 2x' — 2%% — 12x
C) ] — A~ N e AV V) d) 3
8x"—2x—3 i P 3x* — 6x
e e ek )
| ‘
AL -3 o “ s
o - d=8+3 (X =1 X2372)) _ 2=+
4x* — 6x * 2xy — 3y 2 Y S -{)\-\J X2 —x—2
Y (X3 N (D3 VI
|
S o A=y B
> N o pa L
) 2% + Sxy + 3y* h) 4xy — 2x*
g 4x° + 12xy + 9y2 ax + bx — 2ay — 2by
CRELY. Nesah Ay
(\ZHL,_,_,?/‘.‘f‘\\:_ h H*'\-\i'.' ; S
,-"_ "_'f —5\1
Section 2.2 v
2. Multiply. Simplify answer if possible.
rd
v (e \
=3 _Q\#“"L\ 22— 9x—5 2
s R | TR b) . 2
25" = S~ 3 2%+ 1 5=
=%
&) X+ Tx+12 x*—3x+2 d) X+x—-2 x*—4x-—35
-8 *P+2r—3 X +3x+2 x*—-3x+2
OO XA) (T )
.\'f :h_':_‘_:'«&‘ {7 (“_;J ) __‘I' H“‘..} - Ve / \.
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3. Divide. Simplify answer if possible.

2) 2x*=5x—12 . 2%’ —Tx—15 b) 6x’ — xy — 2y* _ 4xy* — 6x’y
) 3 —1lx—4 Bk T —5 8x’y + 4xy* 8x*y?
:E"IPZA'-; - —.“.\. — ;,,::' ) {-' -:"\f‘l A1\ __“.\7_ & ‘

4 (2&2—5ab~3b2;a—3b); 3a—b ) x'+ Ty +12y° | ' +2xy—3y* 9—4?
) 3xya—xyb =~ x*y ) 2a+b 2+ 2xy—8y* T xt—3xy+2y? x—3

Y Yo~ o4 X\~
P = 2 — =
e =
= N
Section 2.3

4. Perform the indicated operation. Simplify if possible.

2 3 | x—1  x+1
a) * D) a1l Ze—x—1

=3 TG+3) 36 y atb . atb
x+3  3==x x*-9 ax+ay = bx+ by

2—x ) ‘(‘W‘ + 7 - x+ 1 x—2
e : L e " = 3

) X+ 2y x'+4x+4 % %

ALY O s

~ ’ . .
P =S AN A -

3
f

)i+ X 2 h) 2x+8 x—1 o XHS
8 % 2x+4  x'+2 x*+5x+6 x*+3x+2 x*+4x+3

\

)
o
]

f
| —

2
o
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Section 2.4
5. Simplify.
x+6 4\ x*—4 _i;l_l.
a) (x+2 x)(x2—16) b) (1 x’)'(x’ x)

LOCE Y — 40+
AL+ GHCT AR ,
(X aS(e—20, ‘_L/x%:w( -2V T (Y ©
2 LY./:@ (e (x—a,  XOa)y

9 ¥ ~ut—3 X f " 3x p
3_2 \AA vy L x——2
y x LT 3
~ oy 2 +1
> (g “ - = x
"S‘L'-'?_ \(7'
X 2x
2x \. 2x =4 x*+x-6
€) (x+x-l T(x_x---l) . D 2x S 1
LOEO> L T\ D S e R & *+x—6 x*—4
RS > (x- 0 L - - 2
Arhxe - LAY Lo
RN & 3+”—ZxL\L“ ) DN 2x*  _ 5x—25
8 Tx  x+3 L. _25
x+1 x 2x-5

3 | o S

. \ \L_}- ~ (T A \\(7”:" b ‘\, .
[ R O L S e &

Section 2.5 — 2 g%,&l -+ Co‘l_-_*; 2 Y 2 (o 2

6. Solve.
3 .3 ‘e 7 + 2
X _x+3 _x—3 _x
D1e" % 3\ b T=5+2

L= 20T 4L
Y -2 o= A -1\2
M-l = A -\ =L =2

4 2 ____-6 (") 2 -3 .5
°)Ex—1+x+3 2x2+5x—3¥ D TSI

- - ~( 4%
4l A 2 (- = BT
AXAN2ZF AL -2 T, BLTTl6
BUL+\O = R
g2+l _5x=5 3x—1 \SCx+ D p x=4 - _2
Ix+3  S5x+5 " x+1 x*=5x x*—=25
e ) SO+

SCSXYrV = 2(Sr-s5+ 190 3%~ 1)
LS < = 1S~y -\ S+A<x —\<
2SA+ S = (S - 20, 2 =32 L= |
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7. Solve for x.

' _3x—4
) Y=9—3
NOLE-3D= 23 - &

21\[
LA~ N A
A2y =) =23y~ 4

CETEN T &
?\[*2‘

A= —4

Section 2.6

8.  The sum of two numbers is 38. If the larger number
is divided by the smaller number, the quotient is 6
and the remainder is 3. Find the two numbers.

\avaer

L ad A e ",

B G+ 2 ST
2% B
L= bR+

=229 - (o 2.
A = RN
L= R
\aroey = 3z
SrAaL\e = D

10. Jerry drives his truck 270 km in the same time
George drives his car 250 km. If Jerry drives
4 km/h faster than George, what is each of their

driving speeds?
> Y D
20
S e 20
P 2=b 5 <

G : — 2 SO

L3o = 2SS0

HE A ™

20 2ot A
AL — 250 =\ 000

b) (3x—2)(2y—-1)=z

9. Jane works 3 times as fast as Eleanor. If they
work together, they can do a job in 21 minutes.
How long does it take Eleanor to do the job by
herself?

11. The current of a river is 3 km/h. It takes a boat a
total of 3 hours to travel a total distance of 24 km
upstream and back. What is the speed of the boat
in still water?

o”s Sﬁvvxl = <A TAA /A
4 Georae = SO Lna/l,

|
|

DS T ey

LT VOO

———

= SO \;v\zhf?l/\

THEORY & PROBLEMS FOR PRE-CALCULUS 11 - Copyright © by Crescent Beach Publishing - All rights reserved.
Cancopy © has ruled that this book is not covered by their licensing agreement. No part of this publication may be reproduced.

b
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)

e e .




